Under 355nm laser radiation, the DMT were fragmented to hydrogen ions, carbon ions, and unsaturated hydrocarbon ions with little parent ion peaks. Typically result of DMT is displayed in Figure S2 , where the fragmentation depends on the 355nm laser power and focus condition. Figure S2 . TOF mass spectra of of DMT ionized by 355nm laser.
S-3
Energies. Table S1 list the sum of electronic and zero-point energies (E0), sum of electronic and thermal enthalpies (H), sum of electronic and thermal free energies (G) of neutral and cationic DMT at the b3lyp/6-311++g(d,p) level of DFT. All the energies were corrected with zero-point vibrations. Table S3 . HOMO-LUMO gaps of DMT at the b3lyp/6-311++g(d,p) level of DFT (eV).
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S-5
Natural Population Analysis (NPA).
The method of natural population analysis (NPA) was developed to calculate atomic charges and orbital populations of molecular wave functions in general atomic orbital basis sets. The atom labels and NPA of neutral and cationic DMT at the b3lyp/6-311++g(d,p) level of DFT are shown in Figure S5 and Table S4-6. All the energies were corrected with zero-point-vibrations. Figure S5 . Atom labels in DMT for NPA analysis in Table S4 -6. Atoms in grey, white, blue color represent C, H and N respectively. Table S4 . Summary of Natural Population Analysis for neutral DMT.
S-6 Table S5 . Summary of Natural Population Analysis for cationic DMT after vertical ionization. Table S6 . Summary of Natural Population Analysis for cationic DMT after adiabatic ionization.
S-7

Structures.
As a supplementary information to the H atom removal off DMT discussed in Figure 2 (main text), the optimized structures for dehydrogenation DMT and all the relative energies are shown in Figure S6 and Table S7 . Figure S6 . The optimized structures for dehydrogenation DMT in Figure 2 (main text) calculated at the b3lyp/6-311++g(d,p) level of DFT. The atoms in dark gray, blue and light gray atoms refer to C, N, and H, respectively. Table S7 . Thermodynamic energies of dehydrogenation DMT in Figure S6 at the b3lyp/6-311++g(d,p) level of DFT (hatree).
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Labels in Figure   2 Energies. Table S8 list the sum of electronic and zero-point energies (E0), sum of electronic and thermal enthalpies (H), sum of electronic and thermal free energies (G) of cationic dehydrogenation DMT in Figure S7 at the b3lyp/6-311++g(d,p) level of DFT. All the energies were corrected with zero-point vibrations. Table S8 . Thermodynamic energies of cationic dehydrogenation DMT in Figure S7 at the b3lyp/6-311++g(d,p) level of DFT (hatree). Figure S7 E0 H G Figure S7 -a. Table S11 . Second order perturbation theory analysis of Fock matrix in NBO basis for cationic dehydrogenation DMT in Figure S7 -b. Table S12 . Second order perturbation theory analysis of Fock matrix in NBO basis for cationic dehydrogenation DMT in Figure S7 -c.
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